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(54) CHARACTER OUTPUT DEVICE 

(57)Abstract: 

PURPOSE: To correct characters by an optimum 
method corresponding to the characters by 
discriminating the correcting method according to 
characters of the characters and characteristics of a 
printer. 

CONSTITUTION: The character output device, 
equipped with an input means 1 1 for inputting 
optional characters and sizes, an output means 14 
for outputting them, a character plotting means 13 for 
plotting the characters, and a control means 1 2 for 
controlling them, consists of a data read means 131 
which reads character outline coordinate data 
corresponding to a character code sent from the 
input means 1 1 out of a font storage means 132 
stored with character outline coordinate data forming 
an outline font, a coordinate converting means 133 
which converts the coordinates of the character 
outline coordinate data according to specific 
character size, a painting-out means 136 which 

paints out the inside of the coordinate-converted character outline coordinate data, a line 
width correcting means 134 which corrects line width by using the character outline 
coordinate data whose coordinates are converted by the coordinate converting means 
133, and a correcting method selecting means 1344 which selects a correcting method 
for correcting the line width by the line width correcting means 134. 
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[000 1] 
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[»H*»JBfcLJ:5 4-r"5l!HI3 0*0, ±fBS»^ 
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^g*. SX^(cStT4)ffl3!PftfflE«:-3i,>-CES[$ft 

». SiStw^ir^^^^St^fc^orjioA 

ft*5&<feD. **©7'!' h7-f >7 h©H0§^ 
+^-tc^igr 1 5ft:tt©fiKJ|i£±lf T H®;©^ 
frt»««ttX¥l*»*HII»Ka»». £#WK55* Ol^EP 

[000 6 ] Cft^05KS^5^-C^9 f J5i:lSi'«-r-S.o 
C©fWTtt. rgj £U-53fc? :; &7'5 t-7-C>7^-> h 
KJ:-5-C«iST5»^ : &S0'Ci,»S. f^te^ r g j i 
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0. 60J . T25. 44j . T29. 6 8j . (4 
4. 52J . U8. 7 6 J tteh. ttlfcf&E&a* 
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r l l j . r2 5j . r3 oj . r 4 5 j , r4 9 j 4 
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r l 5 J . t4j i&Z. I,1pL. COX'XCL'Cnh 
tifcJHeiHli. £ft*a£ T4 8J 4&a#. ©(Cfctf 
^.Wtfi3nfcl|iti#tB<ii4^it-rSi T4 8. 7 6J 
-C. CftttffiBMfcffl«T4£HJtSAbr U9j 4tt 

fcb©4"C«rij Kt, h©-J*n*«fflT<4. *Cf, 

i«iOlH**lljEL, ©K^fJ:5K:TM02aW»* 
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r-fg j ©^r*5. #o&*. ti «"©©«£ 5 fci/fc 

TfiJ ©X?-C*0. ^6 (b) BffilELfcOiS^-© 
r«j ©A^T. H5-c«®tctB^-f C©J:5Ccffi 

[ 0 0 0 9 ] t©<fc5£?Hi{cffi#-Cfc;*ti 
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*) ©Hit?:. 40'5<£'5CC 1 A^*©^tt^l^ 
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A?fa@i#Kl 3 4. S^*W*-i-aU**l814 4*> 
50 6«*»K««StlTV*. 
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34t. Steffi ^nfc^^tefPSS^- *^©fti?M8 
%tf^7-i'y*y 1 3 5 4. X^-f^-yftSfiSTS 

«U«*H«ftl/rB«aiBPB**«>*SHB8HH»a#a-l 
3 4 24. #**{cabfc1ifiiE*ft**'3S-C5RW>« • 

mtm^mzmtzwjEmw-mm 13434. m 

saMMM 1 3 4 3 (c J: 9 ff ffi Ufcffifcffl^XfcllE* 
S*flSEf **iE*SflS#a 1 3 4 4 4. ffliE^S*iJ 
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*jS©ME*ff 13454 d^fcoT 
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1 J:9£¥-!M*tM*9mR9. 9-*^*'; 135 

&*ai 3 stcfcc^ritigisfEi^a^^f^o gmt&ii 
fcX^ttwasa^-ftjatuiE^s 1 3 4K*n,»r*i 

ffil-r-*£&4fc. *SH5rtg)5%^i3-5i?-rc4CCJ:^ 
TX^-f^-y^fiSU ffl#^Kl 4M££-f5. 40 
[0018] tfl|3ffljE<#« 1 3 4©rtSi5r-«. s r*¥ 

smtu^s 1341 #BH*s3ft*a 1 3 3 (c<t *j safe* 
l. *©8*i*wh*s. saKiBinttai^ 1 342-c 
m^a 1 3 4 3 -cw. sirtB*¥i®fflUi*a 1 3 4 1 

fireBfi%MRttliJ3Mg 1 3 4 2 -CftHi « ©8*83 

©tt auy^jc»jE*ffi*fls-r SHfcsfiai a saw* 
htt#tH 0 . ffi E*ffi*jj£*a 1 3 4 4 r-ttigi^jcji 

LfcffiIE7>&£jIiRT 3. 0&»**|jE#8 1 3 4 5T 50 
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a. i5^ffliE^a«s#a 1 3 4 4-csiRUc«iE*i£ 

[00 19] 3l&tft«H2&t>LH4£$fit[l/rtttaf 

[ 0 0 2 0 3 H 2 tt|Iifag*SffliE#a 1 3 4 (Cfe 4» 
I^S^a-^t - W$>*). a3«ffliE©^)a 

*wrr»wat?*s. c©«iEr«. sr. XX? xs 

*¥«l§Wffifl (y0-y7) *ffllfl-rs. ^1>"C. X 
7-?XST2 2"C. Xf^ST2 1 -Cfafflkfc*¥igl 

^W^r-X;U3 1 CCiattT-5. C ©«£©#?£©- 
W4l/r£H¥4- 1 8 8 1 9 0fi«iBi£© «>©*%! 6 

tt-coaa*. #j^&tt±fE&$8taigJ£W©#&-cfcifi 

£«5rf-5 4. XX?XST2 3i?. ^f^ST22 
^afc^X E3M^©fflPS ( d y 0 ~ d y 6 ) 4«| 
MU cn?:7K^FB^Pi7 i -XjU3 2CClBtS-r^. $6 
KC*l€>©fOy t 3 4 $ 6&ty t 3 4 fc&tfrffc 

l/fciy t 3 6 %5fc&-C*J < „ 

[0021] xf-v^sTzsraraHtamofca. 

j^ST24T. X??XST2 3TgLffll,fc&IH 
HfcESMtU S*©ffiRIHIH ( i dyO-i dy6) 
mtUb, *¥«BttlHPi?-X;l'3 3fciBtt*-4. S 

2 5-c-tt. ftiE^ffiiKgij-rsJWSffi^wffl-r*. cc 

T. 4> LflJSfii* 1 ^ 7-^'ST2 1-24 -CS5C#m $ 
h-Cl»tlttf=H>LScl>C4K«r5. -XCCXf- -?XST2 
6-C(i. xf-yXST25S^Xf-vXST2 1-24 

^#^S-T-5.1i^tctiXr v XS T 2 7 ©S*f*»ffl 
BKkffl^fflV SSSUftl^tfr&KB^f- vXST2 8© 
&itIi!ffl&JiiB5iI. -r^c*5^ti*©ffliB!!tlI^tf^„ 3t 
CCXf- ?XST2 9T. m^tltcmJEMM^^. 
X7 i --'XST2 3S1>'X?-!'XST2 4f*fcfcy t 3 
4. i y s 3 5^m»t, £ftft©!Sgfc5£itLfcffi& 
,#.©fi8iE^?f^o 

[ 0 0 2 2 ] ±SX f - 9 X S T 2 5 "C#ffi 0 fcWJEffi 
tt. ±Mi*7- v XS T 2 6 -CffliE^a^^Sr^^CCffi 
fflSn5ffi-r***s. Xf-»XST2 6T'ffliE^?r« 

-5 fi * H 3 s cf m 4 * ffl ^ r 1" -S . 

[002 3 ] H4lC*5l>1\ -yXST4 1 T\ $f 
AtUAOflUlin ( d y n ) 4SKI8W3 ( i d y n ) =6Jt 
©L-r . »IBBB3W»»BIHeU:-C*htf X X ■» X S T 4 
2©S5:SfCji*'. /jN3WntiXf-5rXST2 8^jiO„ 
XST4 2-Ctt. Xr -j XST4 1 T?tbtS*f&4 
LfcJUWKlOTfcBWS-r* e««©!»BIB ( d y n - 

1 ) 4^SF B 1Fi ( i d y n - 1 ) *ltKf*. C CT'g 
^H^fflPSfei±-C*tl{f. X -f v X S T 4 3 ©&S 



Kit*. A^»tH£^f- -j y'ST 2 8 ^Mts. xf^ 
ST4 3-CH. Xtv 7'ST4 2 -Ctt&t Ltc&mi&O 
WAR ( d y n - 1 ) ifi2 F ~j \-U±<D£ 7 

s t 2 7 -jiAr^ii^ftfflEffia^m^ vtitt 
[0024] *£t&0i». mwgfflk<omu j ?-*£ t ) 

intuit:- &££>©#}?£ u S6«:±ia£#£?iS£-f £ 
&fgfcMg-r zfcy-mr&mT— -t* 3 2 4©&<ftt© 

8NR#. *fJ£r**¥«S»iaifBf—^3 3 4>©8 
SHRHi(Tr*-32 K -a HiLhCti***^*. 

[0 02 5] S 6fc0 3 ?:fflurSiI©^WtCol>-C|ji 

[002 6] comnmt. mw&&&<oi£& j ?-*2: 

4 3-C*6)«iOe&*«)T*5<. cctttlS^Mffli 

U C©^ffiJ:OSB*#HiUT*^SS»lfflfilffi& 
7— T'JU 3 8 KEtM- &= * t r *JWafi»HH*— ^ 
rt/3 3KIEttl/T**fil (idyn) &*WUljnNI 
ffitSf— 7^3 8KIStf.L-C*Sffl ( i dn) £tb& 
U »«»«©*««*? 1 d n > i d y 

n fi&W¥£ b . i^COtft 3 9 fcfiSH-f 

( i dm) CDPffficDSSliS ( i dm- 1 , idm+1) 

L-Cl»*tt. *»t*iEJGS4 l*firS. *IQfi«tt, 

^**Tofc&©J^<B£J±$$0-t. *»(cffiiE-CtS 

-C. ^a{k$ti*UK|g|CiaPB-C*-3fclSll5ffi«ra©H 

[002 7)^1^, 5 6Kf6©j8^W{c-3t>-c03* 

[002 8] *^SSWJIJfE^f-7^ST2 6*©S»J 

[0 0 2 9 ] Cftl*. £ffcfii y s 3 5fr6-f^T©* 
WMHHHH^ - ^ 3 3 $©&«tt©£S&l4S©ffl£ 

? 1 t, > ten o # 2 h v y y,±ft<D&fmi)m&-c t* s t k> 

•t^XOmm&l h^ttflD3-S-C&X?©0^ti 
£?|£j|ac-f citeftufe*. *«f)Ma*JDjtBt&&. 
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KtcfljffiTSKtt. ±ta^ifefj©i i 5«c^4$6cc# 

DDTSCi^^i^S.- 

[0030] ^{C^feMSCCis^S^SB^^-r. £*l 

i I « 5 £fr *«£ L MMB© 1 «©»K *t L 

T. 1 F? F-fl-ffiSifclStnTS. JilBW©Macco^ 

r\i. - 1 8 8 1 9 o£$H©<£ofte» 

^tttctieorif^cijcac*. *fcgs£.ffiiE&aw:. 

10 ±!2fe«i-©*^-C*orfcJ:l»Ct{3:<>%-5AT*5. 
[0 0 3 1] CfifcCfaSMcfchtfi Wffci^tto 
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ttl-^ao^fclft^l/fc* 5 . &ffiHt»F&8©x£tt 

km l -c mmotm &f *> . 

20 [003 33 

[%ffl<0®)&] Cft£T©iftWT-!lie.* J &J:5ic, ##S 

7V \-y-07*> HCML/t. 3t*©#14SD t 7' i ;> 
jr©Wtt(CJ:>JlfE*ft*KJ8«L. fffcOX^RWM 

xicaufc»«aiiE3i«?rt6<ktt*©-Cv s^i^^ 

[Hffl©tt*fcSMin 

[H 1 ] $^©H)5IWc#ai/7.7 : -A«r7n1-/P » f 
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[H3] SEMlWK:»5aiiBliE«M*^-J-|ftMia-c* 
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[06] *HE©X¥4fi£3|SfflKt64*ffirltELteX 
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1 3 s:^tffia?s 

1 3 1 r-# e^tBL^s 

132 7 natt#s 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the character output device which draws 
up the document which is applied to displays, such as a laser beam printer and a display 
device, especially contains the quality character of multi-size and a multifont. 
[0002] 

[Description of the Prior Art]There is an outline font as a memory form of the alphabetic 
data in displays, such as a laser beam printer and a display. An outline font memorizes 
the shape of a character as a coordinate string of the outline of a character. In order to 
print this outline font, and to use desired print size first, each contour coordinate value is 
transformed. 

Then, processing in which the inside of the changed contour coordinate is smeared away 
is performed. 

Although the outline font had the feature that scaling rotation etc. could be performed 
freely, when a small character was printed, the line width of the perpendicular line and 
the horizon of a character became irregular according to the quantization error, and there 
was a problem that the display quality of a character deteriorated. 

[0003]As the conventional method for amending this line width, the thing given in a JP,4- 
188190,A gazette is known. 

[0004]This method is the method of re-calculating a contour coordinate based on the 
integer interval acquired by extracting the contour coordinate of level and a perpendicular 
line from the contour coordinate after coordinate conversion, and integer-izing the 
interval between contour coordinates. 

Even if it did not have the additional information for line width amendment, line width 
amendment was enabled to arbitrary character sizes. 

[0005] 

[Problem(s) to be Solved by the Invention]However, the above-mentioned conventional 
method was not considered about the fine amendment to each character with emphasis on 
amending the variation in the line width by a quantization error. That is, the complicated 
character with many stroke counts, the simple character, and the still more nearly same 
correcting method irrespective of a difference of the various elements of characters, such 
as size of character size, were taken. Therefore, although crushing was lost to the 
complicated character with many stroke counts, or the small character and only the 



success which can fully express the beauty of an original outline font was achieved, the 
line became thinness and the simple character with few stroke counts had an impression 
weak-looking on the whole. 

[0006]This is concretely explained based on drawing 5 . This example shows the case 
where the character "day" is processed by an outline font. That is, if the horizontal outline 
value of each outline of the character "day" is extracted, as shown in **, it will be set to 
"0.00", "6.36", "10.60", "25.44", "29.68", "44.52", and "48.76" from the bottom. Since 
this is outputted as a character of 50x50 dots without performing a compensation process, 
if it integer-ization-processes, it will be set to "0", "6", "11", "25", "30", "45", and "49" 
as shown in **. Then, line width takes each difference, and as shown in **, it is set to 
"5", "5", and "4" from the bottom. That is, the top line becomes thinner than other lines 
only 20%. Thus, since the balance of the line collapsed and the beauty of the character 
was checked when it became thin, it came to amend so that line width may be arranged. 
This is the above-mentioned conventional example. 

[0007]Then, each line width is computed by taking the difference of the outline value of 
the horizon detected by ** in this conventional example, and carrying out like **, and if 
that width is rounded off and integer-ization-processed further, as ** shows, line spacing 
"6", "4", "15", "4", "15", and "4" will be obtained. However, if the line spacing produced 
by doing in this way is totaled, it will be set to "48", but when the extracted line width 
computed value in ** is totaled, it is "48.76", and if this is integer-ization-processed, it 
will be rounded off and will be set to "49." Therefore, a gap of "1" dot comes out by what 
computed line width, and the thing changed into the dot. So, in this amendment, between 
a line and lines was amended so that line width might not become thin like **, and as 
shown in **, the lower blank part was made into "16" dots from "15" dots. And a 
coordinate point is amended in **, as shown in **, it outputs as a character of the line 
width of every "4" dots, and it is considered as the beautiful character which arranged 
line width. 

[0008]The example amended in this way is shown in drawing 6 . Drawing 6 is an enlarged 
drawing of the character whose dot number of 1 character outputted by the laser beam 
printer of 400DPI is 50x50 dots, and the figure (a) is a character of "**" amended as 
mentioned above. In other words, it is a character of carried out like **, the drawing 
6_(b) is a character of "**" when not amending, and it is equivalent to ** in drawing 5 . If 
it amends in this way, a line becoming thin and receiving a weak-looking impression 
cannot be denied. 

[0009]This invention was made in view of such a background, and the purpose 
distinguishes a correcting method with the characteristic of a character, and the 
characteristic of a printer, and there is in providing the character output device which can 
be amended by the optimal method corresponding to each character. 
[0010] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, this 
invention is constituted so that a correcting method may be controlled by complexity of a 
character, the characteristic of a printer, etc. For example, a correcting method is 
distributed under easy conditions like dot size of a character based on resolution of a 
printer, and width of a white region. As a result, since it can amend by a method 
corresponding to each character, a complicated character amends thinness so that it may 
not be crushed, and a simple character, i.e., a character which must have been crushed, is 



received, Amendment suitable for each character is attained without breaking down shape 
of an original character, as it said that it amended more thickly so that it may not become 
weak-looking. 

[001 l]In a character output device specifically provided with an input means which 
inputs arbitrary characters and sizes, an output means which outputs a character, a 
character drawing means to draw a character, and a control means which controls these, 
A data read means which reads character-outline coordinate data corresponding to a 
character code sent from said input means from a font memory means which memorizes 
character- outline coordinate data which forms an outline font for the above-mentioned 
character drawing means, A coordinate transformation means which transforms said 
character- outline coordinate data according to predetermined character size, A continuous 
tone means to smear away an inside of character-outline coordinate data by which 
coordinate conversion was carried out, It constituted from a line width compensation 
means which amends line width using said character-outline coordinate data by which 
coordinate conversion was carried out with a correcting method chosen by the correcting 
method judging means concerned including a correcting method judging means which 
chooses a method of amending out of two or more correcting methods set up beforehand. 
[0012] 

[Function]If a character and size are inputted by an input means, a control means will 
read outline data from a font data memory measure, and will perform coordinate 
conversion. Next, the y-coordinate of the character-outline coordinate data by which 
coordinate conversion was carried out in the line width compensation means to a horizon 
contour coordinate, The decision value which extracts the x-coordinate of a perpendicular 
line contour coordinate, searches for the interval of the adjoining coordinate value from 
each extracted coordinates, and integer-izes this interval, for example, is used by a 
correcting method judging means like the width of the white region between the lines of a 
character is computed. And it amends by choosing the correcting method which was 
suitable for this character using the decision value. After amendment is completed, 
according to said amendment, said contour coordinate is re-calculated, a coordinate point 
is amended, and a character is made to output from an output means. 
[0013]Since what is necessary is just to assign the correcting method which sets up 
beforehand two kinds of correcting methods, line width thicker amendment and line 
width thinner amendment, for example, and is considered to be the optimal according to 
the characteristic of a character and a printer, the compensation process which will 
narrow a compensation process thicker if size is large even if it is a complicated character 
if small (former) — after not breaking down original shape of the character but taking size 
into consideration so that it may say, amendment corresponding to this character is 
attained. Here, when two or more sets of two or more lines with the line width same 
originally exist, thicker amendment will be performed if the line which can be amended 
more thickly at least 1 set of them exists. 
[0014] 

[Example] Hereafter, the example of this invention is described with reference to 
drawings. 

[0015] Drawing 1 is a block diagram showing the system configuration of the character 
output device concerning the example of this invention. In the figure, this system 
comprises fundamentally the input means 1 1 which inputs a character, the control device 



12 which controls a series of processings, the character drawing means 13 to draw a 
character, and the output means 14 which outputs a character. 

[0016]The font memory means 132 the character drawing means 13 remembers font data 
to be, The data read means 131 which reads font data from the font memory means 132, 
The coordinate transformation means 133 changed into predetermined character size 
from the read font data, It consists of the line width compensation means 134 which 
amends line width from the changed character-outline coordinate data, the work memory 

135 which performs computations, such as read character-outline coordinate data, and a 
continuous tone means 136 to smear away the inside of a character outline in order to 
generate a character image. A level line-extraction means 1341 for the line width 
compensation means 134 to extract the horizon and a perpendicular line from character- 
outline coordinate data, and to compute each line width, An integer interval extraction 
means 1342 to integer- ize each computed line width and to search for an integer interval, 
The decision value calculating means 1343 which computes the value used for the 
judgment at the time of assigning a correcting method suitable for each character, It 
consists of the correcting method judging means 1344 which judges a correcting method 
using the value computed by the decision value calculating means 1343, and the 
coordinate point compensation means 1345 which amends a coordinate point based on a 
correcting method with the selected correcting method judging means 1344. 

[0017]In the system constituted in this way, the character drawing means 13 will generate 
a character image in response to said print command, and the input means 1 1 will 
transmit it to the output means 14, if a print command is transmitted to the character 
drawing means 13. The control device 12 controls processing of these series. The output 
means 14 are a printer, a display, etc., and print or display said character image. Inside 
the character drawing means 13, a data read means decodes the typeface information and 
the character code which have been sent from the input means 1 1, and reads the specified 
character- outline coordinate data from the font memory means 132 to the work memory 
135. The coordinate transformation means 133 receives character size information from 
the input means 11, and it changes the character-outline coordinate data read to the work 
memory 135 so that it may become predetermined size. When character-outline 
coordinate data includes curvilinear expression of a Bezier curve etc. at this time, 
straight- line approximation processing is performed in the coordinate transformation 
means 133. The character-outline coordinate data which received conversion is amended 
in the line width compensation means 134. Based on the amended character- outline 
coordinate data, by smearing away the inside of an outline, the continuous tone means 

136 generates a character image, and transmits it to the output means 14. 
[0018]Inside the line width compensation means 134, first, the level line-extraction 
means 1341 extracts the horizon and a perpendicular line from the character-outline 
coordinate data which received conversion by the coordinate transformation means 133, 
and computes the line width. From the computed line width, in the integer interval 
extraction means 1342, integer-ize each line width, and in said decision value calculating 
means 1343. It will compute, if there is a value which is needed when judging a 
correcting method in addition to information, including each line width which were 
computed by said level line-extraction means 1341 and said integer interval extraction 
means 1342, and in the correcting method judging means 1344, a correcting method 
suitable for this character is chosen. In the coordinate point compensation means 1345, a 



coordinate point is amended based on the correcting method selected by said correcting 
method judging means 1344. 

[00 19] With reference to drawing 2 thru/or drawing 4 , the procedure of a line width 
compensation process is explained succeedingly. 

|"00201 Drawing 2 is a flow chart which shows the procedure in said line width 
compensation means 134, and drawing 3 is an explanatory view showing the procedure 
of amendment. In this amendment, a horizon contour coordinate (y0-y7) is first extracted 
from the read character- outline coordinate data in step ST21. Subsequently, it judges 
whether it is a line segment (black area) in which the field between the horizon extracted 
by step ST21 constitutes a character from step ST22, or it is a portion (white region) 
between the lines of a character, and this is memorized on monochrome area judgment 
table 31. As for the judgment method, although the thing given in a JP,4-188190,A 
gazette is known as an example of the method of this judgment, it is needless to say that 
methods other than the above-mentioned gazette statement may be used, thus, when 
monochrome field was judged, it asked by step ST23 step ST22 — the interval (dy0-dy6) 
of monochrome field is extracted altogether, and this is memorized on the level line 
spacing table 32. Furthermore these peace yt34 are calculated and iyt36 which integer- 
ized yt34 further is calculated. 

[0021]After extracting line spacing by step ST23, by step ST24, line spacing computed 
by step ST23 is integer-ized, each integer interval (idy0-idy6) is extracted, and it 
memorizes on the horizon integer interval table 33. Furthermore, these peace iys35 are 
calculated. The decision value which distinguishes a correcting method is computed in 
step ST25. Here, nothing will not be done if the decision value is already computed by 
step STs 21-24. Next, in step ST26, a correcting method is chosen based on the decision 
value calculated by step ST25 and step STs 21-24. In satisfying criteria, it performs the 
line width thicker compensation process of step ST27, and in not being satisfied, it 
performs the line width thinner compensation process of step ST28, i.e., the conventional 
compensation process. Next, the coordinate point which also took adjustment of whole 
length into consideration by step ST29 using yt34 and iys35 which were calculated by 
step ST23 and step ST24 based on the judged compensation process is amended. 
[0022]Although the decision value computed by the above-mentioned step ST25 is a 
value used when judging a correcting method by the above-mentioned step ST26, it 
explains the example which judges a correcting method using drawing 3 and drawing 4 
by step ST26. 

[0023]In drawing 4 , the line spacing (dyn) and the integer interval (idyn) of a black area 
are compared first, by step ST41, if line spacing is beyond an integer interval, it will 
progress to processing of step ST42, and if small, it will progress to step ST28. Step 
ST42 compares the line spacing (dyn-1) and the integer interval (idyn-1) of a white 
region which adjoin under the black area made into the comparison object by step ST41. 
If an integer interval is more than line spacing here, it will progress to processing of step 
ST43, and if small, it will progress to step ST28. In step ST43, when the line spacing 
(dyn-1) of the target white region is 2 or more dots in step ST42, it progresses to step 
ST27 and a line width thicker compensation process is performed, if small, it will 
progress to step ST28 and a line width thinner compensation process will be performed. 
[0024]This example is the line spacing of the black area in the level line spacing table 32 
computed from the coordinate data after coordinate conversion, What is beyond the 



integer-ized integer interval in the horizon integer interval table 33 exists, The line 
spacing of the white region in the level line spacing table 32 contiguous to the black area 
with which it is furthermore satisfied of the above-mentioned conditions is below the 
integer interval in the corresponding horizon integer interval table 33, and a correcting 
method is distinguished on the conditions of the time of there being a width of 2 or more 
dots. That is, this example is an example which determines a correcting method in 
consideration of the complexity of a character, size, the resolution of a printer, etc. 
[0025]Furthermore, another example is described using drawing 3 . 
[0026]This example forms the coordinate data after coordinate conversion into a direct 
integer, and uses the line width of each monochrome field for selection of a correcting 
method. Said value which is needed in that case is beforehand calculated by the decision 
value calculating means 1343. Here, the coordinate data after coordinate conversion is 
formed into a direct integer, and it memorizes to the integer coordinate table 37, and from 
this integral value, line width is computed and it memorizes to the horizon integer 
interval coordinate table 38. And the value (idyn) memorized on the horizon integer 
interval table 33 is compared with the value (idn) memorized to the horizon integer 
interval coordinate table 38, When having satisfied the conditions 40 that either of the 
white regions (idm-1, idm+1) of the both ends of a value (idm) which the value which 
fills idn>idyn in two or more black areas where line width is originally equal exists, and 
satisfies this condition 39 is 2 or more dots, the thicker compensation process 41 is 
performed. This example will perform thicker processing, if the line which compares a 
coordinate value when drawing without amending with the coordinate value after 
performing amendment by the conventional method, and can be amended more thickly 
exists. As for the interval between the contour coordinates which were the intervals same 
here before being integer-ized, it is needless to say that after integer-izing serves as the 
same interval. 

[0027]Subsequently, the example of further others is described using drawing 3 . 
[0028]This example is the conditions of the beginning in said step ST26 (Sum of each 
integer line width of black area) + (white region x2) <= It is considered as whole length. 
[0029]This is the conditions that the remainder which lengthened the sum of the integer 
line width of the black area in all the horizon integer interval tables 33 can secure the 
white region for 2 or more dots from whole length iys35. Since crushing of a character 
will not be caused even if it makes all the black areas increase by 1 dot temporarily if this 
condition can be fulfilled, thicker processing is attained. It has stopped only at judging 
whether the above-mentioned conditions can be processed thicker. In order to actually 
extract the line which needs thicker amendment, it is necessary to add conditions like the 
above-mentioned example further. 

[0030]Next, the example in thicker processing is shown. This increases line width by 1 
dot in said decision value calculating means to 1 set of lines of the line width same 
originally with which it was satisfied of the conditions that a line can be amended more 
thickly. About processings other than the above, it will carry out, for example in 
accordance with the conventional method like a JP,4-188190,A gazette. As for a 
coordinate point compensation process, it is needless to say that they may be methods 
other than the above. 

[0031] According to these examples, a complicated character is amended thinness, in 
order to lose crushing, and the simple character can choose the correcting method for 



which it was suitable for every character, such as amending more thickly, in order to 
prevent becoming weak-looking. As for the selection criterion of a correcting method, as 
these examples showed, it is needless to say that it may not be the above-mentioned 
method. 

[0032]In the above, although only the processing to the y-coordinate of a horizon contour 
coordinate was explained, same processing is performed also about the x-coordinate of a 
perpendicular line contour coordinate. 
[0033] 

[Effect of the Invention]A correcting method is distinguished with the characteristic of a 
character, and the characteristic of a printer about the outline font which does not have 
the additional information for line width amendment in this invention so that clearly by 
old explanation, and line width amendment suitable for arbitrary characters and sizes is 
attained. 

Therefore, it can amend by the optimal method corresponding to each character. 



[Translation done.] 



